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Executive Summary

This report presents the energy strategy for Alderholt Meadows, an innovative development designed to meet
the challenges of the future energy landscape. An assessment of the utility network has determined that a 6.2
MVA supply is necessary to accommodate the anticipated annual energy requirement of more than 700,000

kWh, upon the project’s completion.

Dudsbury Homes’ commitment to sustainability is reflected in the proposal to install extensive solar PV arrays,
a mixture of roof-mounted and ground-based, to achieve a net-zero energy balance across the site. The
introduction of microgrids, serving approximately 200 homes each, will ensure efficient energy distribution and
management for each phase of the development. These microgrids will be equipped with advanced Battery
Energy Storage Systems (BESS) and intelligent control mechanisms, providing resilience and optimising the local

energy economy.

A cost-viability analysis has revealed that by deploying a smart grid with solar PV and batteries at Alderholt
Meadows, there is significant potnetial to generate revenue from energy sales, enhancing the financial

sustainability of the scheme.

This report introduce necessary stakeholder considerations, regulatory compliaonce, and potential ESCo
structures, ensuring the project aligns with best practices and legal standards. Predicted energy
consumption models demonstrate that the implementation of microgrids could increase on-site energy self-
consumption from 33% to 55%, effectively reducing the dependency on the local and national grid. Additionally,
a cost-benefit analysis highlights the economic returns of the microgrid system, with the potential for savings

to be passed on to residents, making sustainable living both accessible and affordable.

Alderholt Meadows is designed to be a leader in the transition to a more sustainable energy future, showcasing
how innovative planning and technology can come together to create an communal energy scheme that aligns
with our net zero targets.
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1.0 Introduction

1.1 Site Overview

Alderholt Meadows, located near Fordingbridge, Verwood, Ringwood,

and Wimborne in Dorset, is set to become a landmark development
in sustainable living. Spanning 122 hectares to the south and west
of Alderholt village, the proposed site is designed to accommodate
up to 1,700 new dwellings, with a focus on affordable housing and
integrated care facilities. In addition, plans for 10,000 square meters
of business park aim to create significant employment opportunities.
The village centre will bring together retail, commercial, community,
and health services, complemented by open spaces for recreation,
including  Suitable Alternative Natural Greenspace (SANG) and
initiatives for biodiversity enhancement. The development is also
set to feature a solar array to support clean energy generation,

alongside the construction of new roads and access infrastructure,
ALDERHOLT

making Alderholt Meadows a blueprint for future developments in PARK

the region.

1.2 Purpose of this Report

This report outlines Dudsbury Homes’' commitment to establishing a —— Site Boundary
microgrid for Alderholt Meadows. Our objective is to create a flexible B Mixed use centre
power network that can adapt to varying energy demands, maximise B Neighbourhood A
the utilisati £ it ol ti d minimi Neighbourhood B
e utilisation of onsite renewable ener eneration, and minimise
99 ' 0 Neighbourhood € \ POTENTIAL
reliance on the external grid. This will not only reduce the overall Employment ' SOLAR FARM
environmental impact but also empower residents to be active B school
participants in a progressive, demand-responsive energy system. I Park / Sports Pitch

The strategy is designed to future-proof energy provision, ensuring S5 Open Spaces

. . SANG
that Alderholt Meadows leads the way in sustainable development.

== = Extent of Heathland Protection Areas CONSENTED * \

® ® ¢ Green Link \ SOLAR FARM
= @ @ Potential Future Green Link ?
Potential Cycling/Walking Route
Roads
I Flood Attenuation Ponds
[] Potential Water Treatment Facility
Potential Solar Farm
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1.0 Introduction

NP Later Phases «
7 N

< 7
No. Units 2026 2027 2028 2029 2030 2031 2032 2033| 2034 2035 2036 2037 2038

Early Phases

N

focused on the northeastern and western sections of the site with site completion targetted for 2034. Throughout

Phase 1 174
1.3 Development Information Phase 2 186
Phase 3 195
Alderholt Meadows is envisioned as a garden village that will become home to approximately 1,700 new Phase 4 64
households, located between Cranborne Chase and the New Forest. The development is set to be a vibrant Phase 5 189
community with a mix of residential and key non-residential facilities, including employment spacesl, and health Phase 6 74
and retail services.
Phase 7 200
This report does not delve in to the indivdiual building-level specifcs of energy demand as this will be refined Phase 8 o4
durig the early design stages of each phase.. However, these elements will play an important role in influencing Phase 9 28
the overall energy strategy for Alderholt Meadows. Consequently, this report serves as a flexible guideline to Phase 10 79
inform the energy strategy as the design of the village evolves through each stage of development. Phase 11 153 I
Phase 12 183 I
The phased construction of Alderholt Meadows is scheduled to commence in 2026, with initial development |
Phase 13 105 |
I

2
the site, there is a prime opportunity to integrate extensive solar PV installations, both ground-mounted and on Employment 10,000m

rooftops, to bolster the site’s commitment to sustainable energy — details of which are explored in section 2.2.

To guarantee consistent energy availability and security for all residents, the development of site-wide
infrastructure will be designed so suit the phasing plan, ensuring a seamless transition into a future-proofed,

energy-efficient community.

ACROMYM KEY
- Suitable Alternative Natural Greenspace
- Sustainable Urban Drainage System
- Lecal Equipped Area for Play
- Local Area for Flay
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1.0 Introduction

For.din'.gbﬁc}gg'
* Primary 15MVA

1.4 Power Capacity

The regional Distribution Network Operator (DNO), Scottish and Southern Electricity Networks
(SSEN), has been involved in preliminary assessments for Alderholt Meadows. Hydrock Consultants
Ltd conducted an Outline Utilities Strategy report, which includes a load calculation. This analysis
indicates that the development will require a 6.2 MVA supply. A quote from SSEN places the estimated
cost for this new supply between £8.2 million and £9 million for all non-contestable and contestable
works. Further details can be found in Hydrock report 20016-EUTI-XX-XX-DD-Y-3000.

A more detailed feasibility study by SSEN estimates the infrastructure costs for providing this
power at £6.4 million. This investment would cover a new 11kV Point of Connection (PoC) at the site’s
boundary, network upgrades, and two new high voltage cables extending to the Fordingbridge Primary
substation, approximately 5 kilometers from the site. On-site work would also be required to ensure
energy distribution for each development phase, the costs for which have been allowed in Rapleys’

Infrastructure Cost Estimate document.

SSEN has confirmed the availability of the full site load, and indicated that it could be delivered to
site within three years from placing the order. To ensure that construction can begin at the earliest
stage possible, Net Zero Advisory (NZA) has submitted additional budget applications to SSEN for
the first and third phases, aiming to determine the timeline for these phases to become operational.
Furthermore, a review of SSEN’s capacity mapping tool and Long Term Development Statement (LTSD)
suggests that there is capacity within the network to provide a 6.2 MVA supply for Alderholt Meadows.

 Alderholt

Based on similar works undertaken by other DNOs, the timeframe to supply the site could be well within : ”

three years before site works commence. : .
Phase 3..

13
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2.0 Energy Assessment
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Dudsbury Homes is committed to delivering excellence in building design, with a commitment to sustainability and
energy efficiency. To significantly reduce energy demand, our strategy incorporates a ‘fabric first’ approach,

which includes the following measures:

54% 56% 60%

Future Home

Dwelling Emission Rate (kgCO2kWh)

L

1
1
.
1
1
LA R RN NN NN LR R N (A AR NN NN ENANNENE NN NN NN eecccce eecccce O.I.I.I.ID.....
5 : Standard
. . . . - . . . 0 1 emissions tc
o Intelligent Design and Orientation: The layout of each building will be strategically designed to harness '
1
) . . ) L 100% | LETINet zero
natural light and warmth, reducing the need for artificial heating and lighting. ! operational
. . ) ) ) ) ) ) FHS fabric Part L 2021 FHS fabric FHS fabric Part L 2021 FHS fabric : LETI Fabric +
° High Performance Insulation: Homes will be wrapped in high-performance insulation, cutting heat loss and +19sqm PV fabric +30sgm PV +19sgm PV fabric +3sgmPV 1MQVHR .
. . . + battery 1 sam
maintaining comfort with less energy. - -~
¢  Minimised Thermal Bridging: Construction methods will be employed to minimise thermal bridging, ensuring GAS BOILER PIRECT ELECTRIC AIR SOURCE HEAT PUMP
that junctions do not act as pathways for heat loss.. , ‘ o , _ , o
Figure 1: Dwelling emissions rate for a typical 3-bed semi-detached home under a variety of servicing
e  Airtightness: Precision detailing will ensure homes are airtight, locking in warmth and efficiency. strategies under the emerging SAP/Part L 2021 methodology (source: Hoare Lea)
o Efficient Building Systems: Energy systems within homes will be high efficiency, incorporating features
such as mechanical ventilation with heat recovery (MVHR) for minimal energy use.
e  Optimised Glazing: Windows and will be optimised for solar gain, allowing for natural heating during cooler
months while mitigating overheating through shading solutions. 12.000.000
Embracing an all-electric design ethos, the development will leverage heat pump technologies to provide heating FOLLOWING LETI’S DESIGN GUIDE
COULD REDUCE ELECTRICTY -
solutions that are both cost-effective and energy-efficient. Complementing this, solar PV installations will play CONSUMPTION BY >40% COMPARED -
. . . . X . . - . 10000 000 TO THE FUTURE HOMES STANDARD. - -
a crucial role in on-site energy generation, contributing substantially to the buildings’ energy requirements T 7
. . . = -
(further details are provided on the following page). 3 - o
- Bk
i 8,000,000 s
e
5
2.1.1 FHS vs LETI &
>~
Coinciding with the introduction of the government’s Future Homes Standard (FHS) in 2025, Alderholt Meadows o 6,000,000
o
is positioned to be at the forefront of this initiative. The FHS targets a significant reduction in carbon emissions, 5
>
aiming for homes to achieve 60% lower CO2 emissions compared to the current standards outlined in Part L <E(
S 4,000,000
2021. °
g SITE-WIDE BUILDING
. : . : . : < ENERGY DEMAND
Alderholt Meadows aspires to exceed the baseline set by Building Regulations and will be guided by the London S 000,000 INCREASES AS PHASES
Energy Transformation Initiative (LETI) Climate Emergency Design Guide to attain net-zero operational carbon. - LN
This includes surpassing the fabric thermal performance and energy efficiency standards of the FHS and
generating each building’s annual energy needs through on-site solar PV. .
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
LETI describes a building with net-zero operational carbon as “one that operates without fossil fuels, is entirely PN
powered by renewable energy, and aligns with our national climate targets”. Alderholt Meadows aims to not LETI NET ZERO | ALl il
OPERATIONAL CARBON ] (PART L 2025)
—_ =

only meet these standards but is actively pushing the boundaries to set a new benchmark for sustainable living.

Figure 2: Alderholt Meadows sitewide annual building energy demand during phased construction
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2.0 Energy Assessment

2.2 Generation

Alderholt Meadows aims to maximise energy self-sufficiency with a significant solar PV initiative. The goal is to
achieve a net zero energy balance, where annual solar generation aligns with the site’s consumption needs.

Approximately 18.6 acres within the development have been earmarked for a ground-mounted solar array,
with an adjacent 16.4 acres already consented for use. This area could support a combined 7 MWp solar farm,
projected to produce around 7,329,000 kWh annually — exceeding the development’s estimated building energy
demand by an additional 10%.

Given the arrays’ location, the energy distribution system'’s design will be crucial to avoid excessive cabling Existing solar array leased to 3
costs. Dudsbury Homes is committed to implementing the most cost-efficient energy solutions as the project Good Earth enérgy - not

evolves. The strategy may include a combination of ground and rooftop-mounted PV systems to ensure low included within Alderholt
energy costs and enhance site resilience. Meadows energy strategy.

Dudsbury Homes will adopt the most cost effective approach to meeting the site’s energy needs and this will
be reviewed as the design develops. The design could include a mixture of ground-mounted and roof-mounted
PV to minimise the cost of energy to residents and provide the greatest reslience to the site. The figure below
illustrates the potential of solar PV systems relative to the annual energy demand across Alderholt Meadows as
it progresses through its phases.

Potential PV array (Option1) ——F—> @_
within site boundary ~ 4.1 MWp Option 1

Alternatively, ground-mounted
solar could generate equivalent to

8,000,000 the sites annual building energy

demand. S
—~ 7,000,000 /
8
£ If roof-mounted PV is maximised, ==
2 6000000 anet zero balance can be i ﬂ
g achieved without ground mounted o
¥ 5,000,000 solar s Option 2
£ e
=1 L d
2 \/ "
8 4,000,000 ﬁ: ” .
4 @ A s’ e;
g -
g 8000000 - Consented land for ground-mounted PV —MMM >
[} o °
3 & 3 L
% 2,000,000 P @ (Optlon 2) ~ 4.6 MWP )
g Pl Option 2
& e = Option 1
1,000,000 g
. - -
. - -
-
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

Figure 3: Alderholt Meadows annual building energy demand compared to potential solar PV generation
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3.0 Microgrid Overview

3.1 Traditional vs Microgrids

3.1.1 Traditional Grid

Historically, the flow of energy has been primarily ‘one way’ - from the large, industrial-scale coal- and gas-

fired power plants on the transmission network, through the distribution networks, to consumers. As we move
towards more renewable sources and storage solutions at the consumer level, the system is shifting towards a

bidirectional flow. This ‘decentralisation’ presents challenges in balancing the energy supply with demand.

The shift from predictable, controllable fossil-fuel generation to intermittent renewables such as wind and solar
complicates the management of peak demands. While low carbon solutions like energy storage are emerging,
fossil fuels often fill the gap when demand outstrips renewable supply. Conversely, excess renewable energy can

go to waste when not managed effectively.

The path to a net zero carbon electricity system necessitates enhanced flexibility in energy demand. Buildings
that actively contribute to the energy network are crucial for this transition, aligning with our Net Zero ambitions.

This is the ambition for Alderholt Meadows.

Traditional Grid

<

Centralised Generation

Transmission Network

Distribution Network

o0

Individual Supply to Consumers

3.1.1 Microgrids

Microgrids embody a paradigm shift in energy management, operating as self-contained power ecosystems at
a smaller scale. They integrate distributed energy resources (DERs) like solar panels, wind turbines, and batteries
to balance local energy production and consumption. They offer a cleaner, more sustainable energy alternative

by generating power close to where it’s used.

These systems typically maintain a connection to the main grid for resilience, but the true innovation lies in
their ability to operate independently, ensuring reliability even during outages. Microgrids are managed through

sophisticated control systems, optimising energy use and providing a seamless, efficient service.

What truly sets microgrids apart is their ability to make energy procurement decisions. They can purchase
energy when prices are low and store it for use when prices are high—a practice known as energy arbitrage.
This not only saves money but also stabilises the grid by leveling out the peaks and troughs of energy demand.
Moreover, during times when the microgrid produces more energy than it needs, it can sell the surplus back
to the main grid. This turns a community into a small-scale power plant, capable of generating revenue while

contributing to a sustainable energy ecosystem.

For residents and businesses within Alderholt Meadows, the microgrid isn't just about reliability; it’s about

actively participating in a greener, more resilient future.

Emerging Energy System
>

Centralised Generation

Transmission Network

Distribution Network

Single point of connection from
the distribution network with the
ability to manage and control
energy on a private network

Consumers take part in and
benefit from communal
energy network

@ g @

12
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3.0 Microgrid Overview

3.2 Microgrid Operation

Battery Energy Storage Systems (BESS) are the cornerstone of a modern microgrid’s functionality, offering

unparalleled rapid response capabilities. This unique attribute allows BESS to react instantaneously to changes

in energy demand or supply, a feat unattainable by more traditional energy technologies. At the core of these

systems are advanced Energy Management Systems (EMS), which perform real-time analysis and automated

decision-making, ensuring optimal energy distribution. This ability not only enhances the stability and efficiency

of the microgrid but also unlocks access to a variety of energy markets while supporting the broader grid

network.

The images on this page clearly show the role of the BESS and EMS in integrating Alderholt Meadows’ homes,

electric vehicle (EV) charging infrastructure, energy storage, and on-site generation with the wider grid. This

integration is key to delivering a sustainable, resilient, and cost-efficient energy supply for the community.

Peak Shaving
BESS can reduce energy usage during high-
demand periods, which not only minimises the
size of the grid connection needed but also
cuts ongoing operational costs. A lower peak
load benefits the Distribution Network Operator
(SSEN) by alleviating strain on their network.

Reduces infrastructure
CAPEX and ongoing
capacity charges

Energy demand (kWh)

BESS ensures limits
are not exceeded

Time of day

Solar Load Shifting
A fundamental benefit of BESS is its ability
to store excess solar energy produced during
periods of low demand. This enhances the site’s
energy independence and reduces the need for
grid imports.

BESS charges during
times of excess solar

energy

Energy demand (kwWh)

BESS supports durin
times of peak
demand

Time of day

GRID CONNECTION

BENEFIT FROM
MARKET VOLATILITY

BUILDING
LOADS

@k
it & <

~— —
INCORPORATE q -
SOLAR PV @

Smart Charging
Intelligent BESS utilise energy market data
to determine the most economical times for
charging. By tapping into day-ahead or intra-day
markets, the system can exploit price dips—even

profiting by charging when excess renewable

BESS discharges
when energy
prices are high
- -
|

energy is abundant.

-
BESS charges when |
energy prices are low |

Energy Cost (£)

Energy demand (kwWh)

Time of day

Grid Services

Beyond managing site energy needs, BESS can

participate in various grid support markets, such
as the Balancing Mechanism and Frequency
Response. These services offer additional income
streams, optimizing the financial viability of the
microgrid during times when on-site demand is
low.

BESS response to grid ——
@I and market signals to

optimise revenue

Grid Signals

Time of day

13
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3.0 Microgrid Overview

3.3 Stakeholder Assessment

When planning the development of a microgrid, it is crucial to consider
the perspectives and impacts on various stakeholders involved. Each
group — from energy providers and developers to residents — plays a
unique role and stands to benefit differently from the implementation
of a microgrid. Understanding these roles and potential advantages is
essential for creating a system that is not only operationally effective

but also supports the interests and requirements of all parties.

The table below summarises the stakeholder impact assessment for

Alderholt Meadows’ microgrid initiative:

Stakeholder Role in Microgrid Benefits of Microgrid
Development Implementation

National Grid, Provide infrastructure and Improved load

OFGEM and regulatory framework; management, reduced

SSEN facilitate grid connection peak demand stress,
and energy distribution. potential revenue from
energy transactions with
the microgrid.

Dudsbury Oversee development, Enhanced marketability

Homes integrate microgrid into of homes, potential
housing projects, maintain for increased property
stakeholder relationships. value, reduced long-term

operational costs.

Energy Services | Manage energy generation, | Stable revenue through
Company storage, and supply within energy sales and services,
(ESCo) the microgrid; handle increased customer
contracts and energy sales. | engagement, leadership
in sustainable energy
solutions.

Residents Consume energy, interact Access to reliable and

with the microgrid through clean energy, potential
smart home systems and EV | cost savings on energy bills,
charging. active participation in a
sustainable community.

3.4 Regulations

The deployment of a microgrid at Alderholt Meadows is subject to
regulatory frameworks, particularly the Electricity Act 1989, which
sets out the licence exemption criteria for electricity generation,
distribution, and supply. The thresholds established by this legislation*
define the scale at which a microgrid can operate without requiring a

full license.

Licence Exemption Thresholds: The microgrid’s physical infrastructure
must align with specific criteria for residential and commercial entities

regarding generation, distribution, and supply to avoid the need for a

full license.

\\ //

#- A 0
Residential 10 MW 1MW
Commercial 10 MW 100 MW

Licensing Requirements: Exceeding these exemption thresholds
necessitates obtaining the appropriate license, potentially requiring
collaboration with an Independent Distribution Network Operator
(IDNO) or other entities to maintain compliance.

In alignment with the Electricity Act 1989, residents at Alderholt
Meadows must be afforded the ability to choose their energy supplier
freely. Even though an ESCo would provide energy services within the
microgrid, it is legally mandated that residents can access the open
market if they prefer alternative options. This requirement serves
as a powerful incentive for the ESCo to offer competitive rates and
services, knowing that residents have the liberty to switch providers.
While the ESCo is designed to deliver bespoke energy solutions to the
community, it must also ensure its offerings are compelling enough to
mitigate the complexity and cost implications of residents choosing to

leave the microgrid.

It's important to note that while the information provided acts as @
general guideline, it is essential to conduct a detailed, project-specific

review to ensure full regulatory compliance.

3.5 ESCo Structure

An Energy Services Company (ESCo) is a dedicated business that
provides energy solutions, including the design, implementation,
and management of energy-saving projects, retrofitting, energy
conservation, infrastructure services, power generation, energy supply,

and risk management.

At its core, an ESCo aims to ensure energy efficiency and reliability,
aligning its financial success with the sustained performance of the
systems it operates. This alignment creates a win-win situation—
increasing energy efficiency not only reduces operational costs and
carbon footprint for residents and businesses but also generates

consistent revenue for the ESCo.

Within the context of microgrids, an ESCo typically takes on the role
of energy supplier, managing the complexities of energy generation
and distribution. ESCos can be structured in various ways, ranging from
non-profit, community-owned models to more traditional commercial

entities, reflecting the diverse needs and goals of different projects.

For the Alderholt development, Dudsbury Homes is considering the
establishment of an ESCo to spearhead its low carbon energy strategy.

This could involve several potential structures:

Third-Party ESCo: Engaging with an external provider through an
Energy Services Agreement (ESA) to manage the energy scheme.

e Joint Venture (JV): Collaborating with a partner to form an ESCo

that will jointly develop the energy scheme.

® Project Sponsor ESCo: Creating a fully owned ESCo subsidiary to

directly manage the project’s energy needs.

* In-House Delivery: Developing the energy scheme internally, without

a separate ESCo structure.

Choosing the right model for Alderholt will hinge on several factors,
such as financial objectives, control over the project, and long-
term sustainability goals. The selection process will involve a careful
assessment of the potential structures, each with its unique implications
for delivery, management, and profitability.

14
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4.0 Alderholt Smart Grid

4.1 Microgrid Arrangement

Alderholt Meadows will be built in phases as outlined in section 1.3, with its microgrid infrastructure
expanding to support the development’s phased construction. This approach ensures the energy

network adapts seamlessly to the community’s growing needs.

The physical arrangement of each microgrid is guided by the licence exemption thresholds for

\/
Private Infrastructure SO\~
- _(p 4 kWp

>

Y 1 X 200-250
l LOW VOLTAGE Ufjlts per
microgrid

Microgrid hub #1

distribution and supply, as detailed in section 3.4 of the report. This means that each microgrid DNO Infrastructure

<
<

will capably serve between 200-250 homes, based on the all-electric, energy-efficient design of

the buildings. For the non-residential elements, the system will be custom-tailored to meet the

specific demands of each segment.

Key components of each microgrid include:

e High Voltage (HV) Connection: Each microgrid will be linked to the site’'s HV network, which - \E{, aKWp
erno -~
may be managed by the ESCo or an Independent Distribution Network Operator (IDNO), LOCAL DNO DNO. Smart Grid
T suPPLY BOUNDARY Control Centre

<
m
—
m
o

-

depending on the final design.

~

6.2 MVA HIGH . @
VOLTAGE .ﬁ@ @ X 200-250
) . . . ! . SSEN SUPPLY units per
e Energy Management Hub: Central to the microgrid will be a compact unit housing ¢ FROM FORDING- U LOW VOLTAGE microgrid
BRIDGE PRIMARY -—

transformer, a Battery Energy Storage System (BESS), inverters, and control systems. This

Microgrid hub #2
hub, approximately the size of a 40ft shipping container, will be integrated into the landscape

with design consideration for local architectural styles.

//_ \\\
-
Hes
ST
HIGH VOLTAGE :\
—

e Private Low Voltage (LV) Network: A dedicated LV network will distribute energy to each
property, complete with resident meters and the digital framework required for active

; ————— Microgrid hubs #3-15

participation in the microgrid.

e Solar PV Integration: Both roof-mounted and ground-mounted solar PV will contribute to
the network, with a fair distribution system ensuring equitable energy sharing, regardless of

individual properties’ solar potential. The specific configuration of solar connectivity remains

to be finalised.

D ~ 7MWp
j@g\ GROUND-MOUNTED
SOLAR OPTION

14
\

Furthermore, the microgrid could incorporate public EV charging stations and facilitate community
EV clubs as part of the ESCo’s services. It may also serve as a community hub, fostering initiatives
like local delivery services for last-mile logistics, shared community spaces for sustainability

workshops, or even urban farming projects to promote local produce.

As Alderholt Meadows develops, additional microgrids will be constructed, each capable of
inter-communication and energy sharing. This interconnectedness not only enhances site-wide

resilience but also brings the cumulative advantages of a larger, integrated energy system.

16
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4.0 Alderholt Smart Grid
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4.0 Alderholt Smart Grid

4.3 Energy Balance

68% of PV generated electricty could be
exported to the grid or wasted - optimal @' ? ﬁ
use for BESS |

To assess the energy dynamics at Alderholt Park, we conducted a load profile analysis based
on a representative all-electric residential consumption model for a microgrid comprising
200 properties. This analysis incorporated solar PV generation data, assuming an average 140,000
installation size of roughly 4kWp per property, totaling 800 kWp for the microgrid.
120,000

The figure to the right illustrates the seasonal fluctuations in energy production versus
consumption. During the sun-rich summer months, the solar array’s output substantially 100,000
exceeds the energy requirements of the buildings. Conversely, in the winter, reliance on grid- ‘s
~ ’
supplied energy increases due to lower solar generation. We estimate 43% of the site’s ! \> 7
. . . . . . 80,000 N
annual energy demand will be grid-dependent using the microgrid solution. d N\ //
) »
Our simulations with various BESS capacities led us to identify a IMWh BESS as the optimal 60,000 N I -~
. . . . N\ -
size for harnessing the surplus energy from the rooftop PV installations. Although the BESS N P
- - - ea;r ar a» e -
N

cannot capture all of the surplus solar energy (~40% is excess generation), the surplus 40,000

could be integrated into the wider grid or allocated to public electric vehicle charging points,

Alderholt Meadows Energy Mix (kWh/month)

boosting on-site consumption.

20,000
Furthermore, the smart charging feature of the BESS enhances this model by allowing for . . I I . . .

strategic grid energy intake. By charging from the grid during periods of high renewable January February March April May June July August  September October November  December
generation, such as windy days when electricity prices are low or even negative, the BESS \—— Asignificant portion of energy is
can ensure that the carbon intensity of imported electricity is minimised. needed from the grid year-round
4 P y ﬁ' —> 4 PV is consumed on site ey ?
Proportion of energy source without Proportion of energy source with BESS
BESS

SR 4 7

55%

/&
33%
& % Q & Q
% fiil & L

67% 45%
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4.0 Alderholt Smart Grid

4.4 Cost Model

To illustrate the financial advantages of the proposed microgrid for Alderholt Meadows,
we conducted a preliminary cost-benefit analysis focused on a 200-unit microgrid

across four scenarios:

1. Baseline: This scenario establishes a benchmark where properties meet the LETI
standard with an Energy Use Intensity (EUI) target of 35 kWh/m?2.year, excluding solar

PV installations.

£0 CAPEX
2. solar PV: Each property is equipped with a 4kWp solar PV array, representing a ol o
significant step towards renewable energy use. £200,000
3. BESS for Solar Load Shifting: Incorporation of a IMWh BESS to store and utilise excess
solar energy, enhancing self-sufficiency. £1.04m Zgéeungigljggfkr)%;}r
4. BESS for Smart Charging: Utilisation of the BESS to strategically purchase and store 150,000 CAPEX lr?wircer\éeg?rff%rn

energy sales to
residents - excludes
costs for
O&M/REPEX etc.

energy from the day-ahead market, which is then supplied to residents.

Additional potential benefits include:
£0.38m
CAPEX

£100,000 @

e Peak Shaving: By reducing peak energy demand, we project a 25% decrease in the

required capacity from the DNO’s grid, which could significantly lower connection

costs.

e Grid Services: Exploring revenue streams by providing services to the grid, though
these are subject to market fluctuations and would need careful consideration.cost £50,000

of the micrgrid.

The figures presented are indicative and subject to refinement through detailed analysis

Alderholt Meadows Annual Energy Spend (£££)

with current equipment and energy costs at the time of site development. However,
our initial estimates suggest that the microgrid could reduce household electricit
HE e ' g9 erogric cod . . eIty Energy Spend After 800 After TMWh After ‘Smart

bills (baseline energy spend = £1,050 per year per household*) and decrease overall ~200 units kWp Solar PV BESS Charging’ BESS
microgrid’s electricity running costs by up to 64%**. These savings could be partially
passed on to Alderholt Meadows'’ residents, providing them with access to affordable, _ . . , . .

*Fee will be applicable to microgrid operator service provider
locally-generated green energy that offers energy resilience and a pathway to a more

sustainable community-based energy system.

It should be noted that the costs for the Smart Grid system are not currently included
within the IDP cost plan. These would be seen as an over and above cost that could
be recouped through the operation of the Smart Grid via an Energy Services Company
(ESCo).

*Based on standard residential electricty tariff of 30p/kwh. Does not include standing charge

**The cost data and financial estimates presented in this report by Net Zero Advisory are provided for general
informational purposes and preliminary planning. They are intended to offer a guideline based on current market
rates and conditions for the concept and feasibility phases of this project.
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